Changes in content and localization of proteins phosphorylated at tyrosine, serine and threonine residues during ram sperm capacitation and acrosome reaction.
Previously, we reported the involvement of tyrosine phosphorylation in events that lead to ram sperm capacitation. In this study, we carried out a comparative analysis of the localization of tyrosine, serine and threonine phosphoproteins in different functional stages of ram spermatozoa (after the swim-up procedure, in vitro capacitation, and ionophore-induced acrosome reaction) by immunofluorescence, immunocytochemistry and confocal microscopy. Capacitation increased protein tyrosine, serine and threonine phosphorylation whereas the induction of the acrosome reaction resulted in significantly decreased phosphorylation, mainly in those proteins that increased following capacitation. Control samples showed tyrosine-phosphorylated proteins restricted to the head, mainly distributed at the equatorial region with some cells also displaying an acrosomal and/or post-acrosomal localization. In vitro capacitation promoted both tail and acrosome phosphorylation, and the acrosome reaction induced the loss of labeling on the acrosome and the subsequent increase in the post-acrosomal region and flagellum. The preferential localization of serine- and threonine-phosphorylated proteins in the equatorial and acrosomal regions found in control samples changed during capacitation, which induced tail phosphorylation in a sequential manner. After the acrosome reaction, the labeling of both phosphoamino acids decreased in the acrosome and increased in the post-acrosome. The obtained results were proved by two immunodetection techniques and strengthened by confocal microscopy, and indicate that changes in phosphorylated proteins during capacitation and acrosome reaction of ram spermatozoa may have physiological significance in consolidating certain phosphorylated proteins to specific sperm regions involved in acrosomal exocytosis and zona pellucida recognition, binding and penetration.